Perpetua: The UAH Journal of Undergraduate Research
Volume 3

Issue 1

Article 2

12-1-2018

Positional Differences in Body Composition Among Division II
Female Collegiate Soccer Players
Natalie Grady
Angel Sillivant
Shane Baldwin
Aundrea Simpson
Stacy Solomon

Follow this and additional works at: https://louis.uah.edu/perpetua

Recommended Citation
Grady, Natalie; Sillivant, Angel; Baldwin, Shane; Simpson, Aundrea; and Solomon, Stacy (2018) "Positional
Differences in Body Composition Among Division II Female Collegiate Soccer Players," Perpetua: The UAH
Journal of Undergraduate Research: Vol. 3: Iss. 1, Article 2.
Available at: https://louis.uah.edu/perpetua/vol3/iss1/2

This Article is brought to you for free and open access by LOUIS. It has been accepted for inclusion in Perpetua:
The UAH Journal of Undergraduate Research by an authorized editor of LOUIS.

Perpetua Volume 3, Issue 1

Positional Differences in Body Composition Among Division
II Female Collegiate Soccer Players
Natalie Grady, Angel Sillivant, Shane Baldwin, Aundrea Simpson, and Stacy Solomon
Department of Kinesiology
Abstract – Soccer is a popular and growing sport that
is played all over the world. The four positions in
soccer include: forward, midfielder, defender, and
goalkeeper. Training and performance levels vary per
player and by the position played. Being a physically
demanding sport, it is important to understand body
composition and anthropometric measurement
differences between different positions in soccer
players. PURPOSE: To determine if there were body
composition and anthropometric measurement
differences between varying positions within a NCAA
Division II collegiate female soccer team.
METHODS: A 7-site skinfold body density
measurement (abdominal, triceps, midaxillary, thigh,
chest,
subscapular,
and
suprailiac),
waist
circumference measure (Gulick-tape), and body mass
index (kg/m2) was used to determine if there is a
difference in body composition among female soccer
players. RESULTS: No statistical differences were
found for body mass index and body fat percentage
among different positions; however, there was
statistical significant difference found for waist
circumference among the different positions. Mean
waist circumference for forwards, midfielders,
defenders, and goalies were respectively 68.7, 71.0,
70.3, and 80.1 cm. CONCLUSIONS: Training and
rehabilitation protocols do not need to be modified
based upon position played.

opposing team from getting to the defensive half of the
field. Defenders cover the defensive half and their job
is to stop the other team’s forwards and/or midfielders
from reaching their goal. Goalkeepers have a restricted
area known as the penalty box, where they can use
their hands to protect the goal from shots from
opposing teams.

I. Introduction

Figure 1. Positions in Soccer

Soccer is sport that continues to grow in
popularity both in the United States and throughout the
world. The game consists of one team trying to score
a goal in the opponent’s net. There are four positions
in soccer: forwards, midfielders, defenders, and a
goalkeeper (see Figure 1). Forwards cover the
offensive portion of the field and are the playmakers
on the field whose job is to score goals. Midfielders
play on both the offensive and defensive sides of the
field. There are two kinds of midfielders: outside and
central. Outside midfielders cover from their own goal
to the opposing goal trying to get the ball to the
forwards. The central midfielders are divided between
an offensive midfielder and a defensive midfielder.
They have the same job as outside midfielders, to get
the ball to the forwards, while also trying to stop the

Soccer is a physically demanding sport using
both anaerobic and aerobic capacity; however,
goalkeepers tend to have longer careers than field
players because the demands of the game are not as
high for goalkeepers (Martinez-Lagunas, Niessen, &
Hartmann, 2014). The physical demands include:
constant changing of direction, acceleration,
deceleration, lateral movements, jumping, tackling,
agility, etc. (Martinez- Lagunas et al., 2014). The
different physical demands of each position selects for
different types of players. For example, some
professional teams have shown goalies as tending to
be older than other players and forwards tending to be
heavier than defenders. (Bloomfield, Polman,
Butterly, & Donoghue, 2005).
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Studies have been performed comparing
female soccer players versus male soccer players with
only a few female physiological aspects considered
(Martinez-Lagunas et al., 2014). Other studies have
been done comparing body composition with body
mass index (BMI) in youth soccer players (Nikolaidis,
2012B) and semi-professional soccer players
(Nikolaidis, 2012a). To our knowledge, no studies
exist comparing positional BMI and waist
circumference in female collegiate soccer players.
Body mass index is a quick and well accepted way to
calculate if there is any obesity risk, or possibility for
underweight risk, in the participant. BMI can be
misleading, because BMI doesn’t differentiate
between muscle mass, body fat, or bone mass. For
example, if you have a muscular person (athlete or
non-athlete) being tested, the results could show an
obesity risk when in reality the person has a higher
amount of skeletal muscle mass (Nikolaidis, 2012a).
Despite these shortcomings, BMI is still a useful
baseline measurement to screen health status,
especially when followed up with further
measurement (“Why use BMI?”, 2016).
Body composition consists of fat mass and
fat-free mass. Fat mass can hinder an athlete’s
performance. An excess of fat mass can increase the
energy demands needed for the activity being
performed (Fields, Merrigan, White, & Jones, 2018).
Fat-free mass translates to the amount of muscle mass
present (Fields et al., 2018). Having more fat-free
mass compared to fat mass allows an athlete to
increase production of force during exercises being
performed (Fields et al., 2018). Monitoring of body
composition throughout an athlete’s career and during
the season can help improve health and performance
(Fields et al., 2018).
Waist circumference is a simple and quick
measurement of body fat. It allows for a person to
understand the body fat distribution between the waist
and hip (Liguori, Ehrman, Riebe, & Magal, 2018).
Waist circumference, like BMI, can be used as a
reference for obesity and other health risks (Liguori et
al., 2018). However, increased muscle mass has a
limited impact on waist circumference, while fat
increase almost always affects the waist. This makes
waist circumference a more selective measure than
BMI. The American College of Sports Medicine
Exercise Testing and Prescription Guidelines support
this, listing waist circumference as a more accurate
tool than BMI when measuring visceral adiposity.
(Liguori et al., 2018).
Body composition and anthropometric
measurements provide vital input into the health and

level of fitness of athletes. Health-related fitness
measures will allow players, coaches, strength and
conditioning coaches, athletic trainers, and sports
medicine staff the ability to better individualize
training and rehabilitation protocols. Thus, the
purpose of this study was to determine if there were
any differences in body composition based on the
position played by Division II female soccer players.
Therefore, we hypothesized midfielders will have a
lower percent body fat, lower BMI, and lower waist
circumference compared to goalkeepers, defenders,
and forwards. Furthermore, we hypothesize that
defenders and forwards will have a lower percent body
fat, lower BMI, and lower waist circumference when
compared to goalkeepers. These hypotheses were
made on the assumption that greater amounts of field
covered will result in more running, and a lower
resulting body fat. Information on physical
characteristics of elite female soccer players could
help create a starting point for further research into
specific training needs of female soccer players of
different positons. In addition, these results could
expand the demographics of current research which
focuses primarily on professional male soccer players
to include female and younger aged athletes.
II. Methodology
Participants
The participants in the study were National
Collegiate Athletic Association (NCAA) Division II
collegiate female soccer players ranging from 18 to 25
years of age (Vargus, Kerr-Pritchett, Papadopoulous,
& Bennet, 2013). We divided the participants based
upon position: forward, midfielder, defender, and
goalkeeper. A total of five forwards, five midfielders,
five defenders, and two goalkeepers were recruited for
the study. Inclusion criteria for participants included:
current Division II collegiate soccer player and 18-25
years of age. Players were excluded if they had
recently worked out, due to the potential for sweat to
skew measurements. All willing participants signed an
IRB approved consent form.
Table 1. Participant Characteristics
Variable
M ± SD
Age (years)
19.61 ± 1.04
Height (cm)
163.33 ± 4.56
Body mass (kg)
60.62 ± 7.17
BMI (kg/m2)
23.01 ± 2.87
Body Fat (%)
21.68 ± 4.61
Waist Circumference (cm)
71.18 ± 5.00
Note. Values are mean ± standard deviation
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Outcome Measures
Anthropometric Measures
Participant height and body mass were
measured and recorded for participant characteristics
and BMI calculations. Each participant stood on a
scale to measure body mass to the nearest 0.01kg
(Santos et al., 2013). The participant then stood on a
stadiometer (SECA, California, USA) to measure
height to the nearest 0.1cm (Santos et al., 2013). This
information allowed for BMI to be calculated using
body mass (kg) divided by height in meters squared
(m2).
Body Fat Percentage
To calculate body fat percentage, a skinfold
assessment was performed using a Lange skinfold
caliper on the right side of the participant’s body while
they were in anatomical position. A seven-site
skinfold was performed on the following sites: tricep,
midaxillary, suprailiac, subscapular, abdominal, chest,
and thigh (Liguori, Ehrman, Riebe, & Magal, 2018).
The site being measured was pinched with the thumb
and index finger, in an attempt to remove as much
muscle from fat as possible, before placing the caliper
one cm away from the site. Each measurement was
taken halfway between the top and the bottom of the
pinched skin. During the measurement, the skinfold
was held until the caliper was removed, taking
approximately two seconds to obtain the measurement
and remove the calipers. The American College of
Sports Medicine states measurements should be taken
twice and be within two mm of the first measurement.
If the second measurement is more than two mm, then
a third measurement should be taken (Liguori, G.,
Ehrman, J. K., Riebe, D., & Magal, M., 2018). During
the process, the research team rotated through the
seven sites to allow the underlying fat to regain its
normal thickness. Each measurement was duplicated,
but if the two measurements had a difference of greater
than two mm, a third measurement was taken. The
average score for each site was used to determine
overall body density. The body density for each
participant was then placed into a formula for young
females to determine overall body fat percentage.
Skinfold testing was not conducted if the participant
just worked out due to the sweat. Sweat does not allow
Table 2. Positional Breakdown

the researcher to pinch the proper amount of skin due
to a slippery surface which can skew the data.
Waist Circumference
The participant stood with arms to their side,
feet together, and abdomen relaxed. A Gulick-tape
measure (Creative Health Products, Michigan, USA)
was used and brought to the same marking each time
for the most accurate results. The tape was placed on
the narrowest part of the torso, right above the
umbilicus but below the xiphoid process. Waist
circumference measurement was taken twice. If the
difference between the two measurements was more
than five mm, a third measurement was taken to
increase reliability of measurements (Liguori,
Ehrman, Riebe, & Magal, 2018).
Statistical Analysis
Data analysis was performed using the
Statistical Package for Social Sciences version 24.0
(IBM, New York, USA). A one-way analysis of
variance was used to compared BMI, body fat
percentage, and waist circumference across the four
positions. A Bonferroni post-hoc analysis was also
used to detect position differences. Statistical
significance was established at p < 0.05.
III. Results
Participant characteristics including age,
height, body mass, BMI, body fat percentage, and
waist circumference, are presented in Table 1. For
positional breakdown of the average  standard
deviation of BMI, body fat percentage, and waist
circumference see Table 2 and Figure 2. The results
showed no statistical differences in BMI of different
players based upon position played (F 3,17 = 2.060,
p = 0.152). Body fat percentage also neglected to show
any significant differences between positions.
(F 3,17 = 0.794, p = 0.518). However, the waist
circumferences of players were significantly different
between players of different positions (F 3,17 = 3.963,
p = 0.031). The Bonferroni post-hoc test revealed
individual differences in waist circumference
specifically between players of forward and the goalie
positions (p = 0.027).

BMI

Body Fat

Forward

21.69 ± 2.20

19.11 ± 2.07

68.70 ± 3.15

Midfield

23.42 ± 3.47

22.75 ± 4.77

71.04 ± 4.87

Defender

22.26 ± 2.01

21.96 ± 4.62

70.25 ± 4.02

Goalie

26.91 ± 1.14

24.16 ± 9.60

80.13 ± 2.65

Note. Values are mean ± standard deviation
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Figure 2. Body composition and anthropometric
measurement differences by position.
IV. Discussion
The purpose of this study was to determine if
there were any differences in body composition based
on the different positions played by Division II female
soccer
players.
Initially,
midfielders
were
hypothesized to have the lowest values in all three
components; body mass index, body fat percentage,
and waist circumference. The results did not support
this hypothesis. In addition, defenders and forwards
were expected to demonstrate lower values when
compared to goalkeepers. The results also did not
enough to fully support this hypothesis. However,
forwards were found to have a significantly different
waist circumference value than goalkeepers.
Body Mass Index
The mean body mass index for forwards,
midfielders, defenders and goalies were respectively
21.7, 23.4, 22.3, and 26.9 kg/m2. According to
previous research by Bloomfield, Polman, Butterly,
and O’Donoghue (2005), BMI played a role within
positions and league played. Their results showed
goalkeepers having the highest BMI when compared
to the other positions; midfielders have the lowest
BMI when compared to the other positions
(Bloomfield et al., 2005). However, this study
included professional players who also had a
significant age difference based on their position. All
the players in the current study were of college age,
because it was not a professional team. Therefore, the
differences in BMI from previous studies could be a
result of the age difference and not from
training/performance differences. Furthermore, while
Bloomfield’s study demonstrated an overall difference
in BMI related to position, the results were also split
up by team and not every team showed significant
BMI difference between positions. Therefore, while
some previous studies have correlated position and
BMI, it appears to be team-specific as to whether
position affects BMI.

Body Fat Percentage
The mean body fat percentages for forwards,
midfielders, defenders, and goalies were respectively
19.1, 22.75, 21.96, and 24,16 %. The differences
between positions was not statistically significant.
This is contrary to previous literature conducted by
Davis, Brewer, and Atkin (1992), which demonstrated
a significantly higher estimated body fat percentage in
goalkeepers compared to other positions. However, no
body fat percentage difference was shown amongst the
other positions. The positional difference in body fat
percentage from our study was not significant and was
contrary to the findings of a previous research study
performed by Davis et al. (1992). However, the study
by Davis et al. (1992), included professional soccer
teams as opposed to collegiate soccer players.
Therefore, age difference between professional
players could exaggerate the body fat percentage
differences in previous studies. Our study
demonstrates no difference in body fat percentage of
collegiate players based upon position.
Previous literature has grouped body fat
percentage and BMI measurements together. One
study concluded that clubs who develop exercise
training programs should start targeting optimal body
mass and fat (Nikolaidis, 2012A). In a different study,
Nikolaidis (2012B) noted that overweightness was
affecting younger soccer players in France and
Greece. The weight issue was due to increases in body
mass from an unequal balance between nutrition and
physical activity (2012B). Both of Nikolaidis’ (2012A
& 2012B) studies resulted in BMI accounting for a
large portion of between-individual differences when
looking at body fat percentage. Body mass index can
be a good starting point for determining if a person is
normal, overweight, or obese. When looking at BMI,
body fat percentage needs to be taken into
consideration for a more valid result.
Waist Circumference
Mean waist circumference for forwards,
midfielders, defenders, and goalies were respectively
68.7, 71.0, 70.3, and 80.1 cm. The difference between
forwards and goalkeepers with goalkeepers having the
highest waist circumference. There is a lack of
previous research in regards to waist circumference in
relation to soccer position. However, the results of the
study do support previous findings that goalkeepers
tend to be physically built differently than players of
other positions. Further research should be conducted
to understand why only forwards and goalkeepers had
a significant difference for waist circumference.
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Limitations
This study is limited in including players
from only one school. As a result, the information
produced may only be relevant in soccer players who
are trained according to a similar program.
Furthermore, there was variability in number of years
each participant had played soccer, both overall and
specifically in college. Athletes who have been
competing at a higher caliber, such as a professional
team, for more years may have lower BMI, body fat
percentage, or waist circumference. Years in college
may result in either increased or decreased body mass
depending on training and nutrition variables. Future
research could repeat the study while controlling for
years of experience. In addition, a skinfold assessment
was used to measure body fat percentage for
convenience of the study. While this method is useful
in minimizing the time required of the research
participants, it does not provide the amount of
information that some other methods of measurement
do. For future research, the use of a Dual-Energy XRay Absorptiometry to measure body composition
between the positions could provide a more accurate
reading.
Future Research
Future research should focus on better
understanding the differences in body composition of
goalkeepers and the factors that influence these
differences. In order to do so, the aforementioned
Dual-Energy X-Ray Absorptiometry measurement
could be used. In addition to body composition, the
measurement also provides feedback on bone density
values. Future studies could also take measures to
better control for variables other than position in order
to produce more specific results. Involving a large
number of subjects from various programs could help
minimize the effect of individual variation.

15

Furthermore, performing research on differences in
body composition between players from various teams
(possibly between NCAA Division I and NCAA
Division II teams) as well as between players of
different years (freshmen vs senior) could provide the
information necessary to better control for these
variables.
V. Conclusion
There were no statistically significant
differences in BMI or body fat percentage between
players of different soccer positions in this study. This
could be due to cross-over in positions played by
athletes on this specific team, uniform training despite
player position, or similar calorie expenditure across
all soccer positions. However, the study did
demonstrate statistically significant difference in waist
circumference between forwards and goalies.
Differences in waist circumference indicate different
fat distribution between the positions. Goalkeepers
often perform quicker and less continuous movements
than field players do. Therefore, their training needs
are different than the other players. There are
significantly fewer goalkeepers than field players in
soccer, resulting in them often being excluded as
research subjects in studies on soccer (Milanovi,
Vuleta, & Šiši, 2012). Increased knowledge about why
goalkeepers develop a different body build than other
positions could help coaches develop more
individualized conditioning for their position.
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